SEQUENCE LISTING 



<110> E. I. du Pont de Nemours and Company 
<110> Butler, Karla 

Falco, Carl 

Famodu, Omolayo 0. 

Fang, Yiwen 

Han, Feng 

Heppard, Elmer 

Liu, Zhan-Bin 

Miao, Gou-Hau 

Odell, Joan 

Rafalski, Antoni 



<120> Disease Resistance Factors 

<130> BB1252 US NA1 

<140> 
<141> 

<150> 60/107,242 
<151> 1998-11-05 

<150> US99/25,953 
<151> 1999-10-04 

<120> Disease Resistance Factors 
<160> 17 

<170> Microsoft Office 97 

<210> 1 
<211> 520 
<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 
<222> (405) . . (406) 

<220> 

<221> unsure 
<222> (411) 

<220> 

<221> unsure 
<222> (417) 

<220> 

<221> unsure 
<222> (492) 

<220> 

<221> unsure 
<222> (503) 



1 



<220> 

<221> unsure 
<222> (513) 



<400> 1 

cgcgccgccg 

ccgttcctcc 

tcggaggccg 

atcgagctgg 

gtgcactacg 

gccgccgacg 

gagatggtgt 

cggacgctgg 

ctcttcaagg 



ccaataagtc 
tcacccacca 
agcgcgacca 
tgaagctgat 
ccgtgcagca 
tcaactcccg 
cccccgacat 
acggggtcaa 
gncgccgtgg 



ccccgtgtgc 
ctacctcccc 
cagggtccgg 
ggtgatgggc 
ctgcggccgc 
cgccgggccc 
ggtgtccgtg 
cccgctcgac 
ccngggggtc 



gccgtctccg 
gtcaacggcg 
cgcatgcggc 
gaggggctgg 
gacgtcgtca 
gcggggaaga 
ctcctcgaac 
gttgctccgc 
aancagaatc 



gcggcggcgg 
cgtcggcgtc 
gcgcgctgga 
acctggacgc 
aggcgctgct 
cggcgctgca 
aacannccga 
gggctcaact 



gccgcgctcg 60 
ggcgtcggcg 120 
cgccgccgac 180 
ggcgctggcc 240 
ggagctgggc 300 
cctggcggcc 360 
ncccagngcc 420 
cccgaagttc 480 
520 



<210> 2 
<211> 59 
<212> PRT 
<213> Zea mays 

<400> 2 

Val Arg Arg Met Arg Arg Ala Leu Asp Ala Ala Asp lie Glu Leu Val 
15 10 15 

Lys Leu Met Val Met Gly Glu Gly Leu Asp Leu Asp Ala Ala Leu Ala 
20 25 30 

Val His Tyr Ala Val Gin His Cys Gly Arg Asp Val Val Lys Ala Leu 
35 40 45 

Leu Glu Leu Gly Ala Ala Asp Val Asn Ser Arg 
50 55 

<210> 3 

<211> 518 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> unsure 
<222> (424) 

<220> 

<221> unsure 
<222> (441) 

<220> 

<221> unsure 
<222> (488) 

<220> 

<221> unsure 
<222> (509) 



<220> 

<221> unsure 
<222> (517) 



2 



<400> 3 

gcgcgatgcc 

ggatgacgtg 

caggttcaac 

gctgttccag 

aattctgcaa 

aattgcaaga 

tgttcagata 

agancctgta 

tgagcttntt 



ttcctgtcgc 
gtgtcctgcg 
gtcgagcaaa 
cgacggcttc 
gttgcttttc 
t caaatcttg 
aaagagattc 
catgagaaaa 
aagttgcttc 



tgctgggtta 
ccgaccccat 
tgtacgcggc 
ttaacttcgt 
attcagagct 
ataatgtatc 
gccaaaaatc 
ngggcagaag 
ttaaagaant 



cctgtacacg 
gtgcccgcac 
gtgggcgttc 
cgataagact 
gactccagtg 
gttggataag 
tcagccaaat 
aatccacagg 
tgggatnc 



ggcaagctcc 
gactcgtgcc 
aagatcaccg 
ctagtagaag 
cttgaaaaat 
gaacttcctc 
gagggtgaca 
ggactggatt 



ggccggcgcc 60 
cgccggcgat 120 
agctcatctc 180 
atgttcttcc 240 
gtattcggag 300 
cagaagttgc 360 
ccgtcatttc 420 
ctgatgatgt 480 
518 



<210> 4 
<211> 84 
<212> PRT 

<213> Oryza sativa 
<400> 4 

Asp Ala Phe Leu Ser Leu Leu Gly Tyr Leu Tyr Thr Gly Lys Leu Arg 
15 10 15 

Pro Ala Pro Asp Asp Val Val Ser Cys Ala Asp Pro Met Cys Pro His 
20 25 30 

Asp Ser Cys Pro Pro Ala He Arg Phe Asn Val Glu Gin Met Tyr Ala 
35 40 45 

Ala Trp Ala Phe Lys He Thr Glu Leu He Ser Leu Phe Gin Arg Arg 
50 55 60 

Leu Leu Asn Phe Val Asp Lys Thr Leu Val Glu Asp Val Leu Pro He 
65 70 75 80 



Leu Gin Val Ala 



<210> 5 
<211> 642 
<212> DNA 

<213> Triticum aestivum 
<220> 

<221> unsure 
<222> (26) 

<220> 

<221> unsure 
<222> (321) 

<220> 

<221> unsure 
<222> (335) 

<220> 

<221> unsure 
<222> (403) 

<220> 

<221> unsure 
<222> (408) 



3 



<220> 

<221> unsure 
<222> (420) 



<220> 

<221> unsure 
<222> (474) 

<220> 

<221> unsure 
<222> (498) 

<220> 

<221> unsure 
<222> (508) 

<220> 

<221> unsure 
<222> (510) 

<220> 

<221> unsure 
<222> (563) 

<220> 

<221> unsure 
<222> (565) 

<220> 

<221> unsure 
<222> (583) 

<220> 

<221> unsure 
<222> (609) . . (610) 

<220> 

<221> unsure 
<222> (617) 

<220> 

<221> unsure 
<222> (619) 



tcctagagag ggagatgatg 60 
tattggctga tgatcttcac 120 
gactgttctt ccctgctgaa 180 
cagaagttgg tggtttttct 240 
atgagacgcc aagtaacaaa 300 
aacagtggaa ctgggccgtc 360 
ggnagatngc ctgcctgatn 420 
aggtgaagaa atcncttctc 480 
ataaagattt ttcggccgtc 540 
canagcaggc aaaggtcctg 600 
at 642 



cagggccaag 
aggaatccta 
atgaaactaa 
gccaaggttg 
gcagcaagta 
aaacaaaagg 
ggtacttccc 
gccttgatcg 
aagtgaacga 
taaatcctcg 
caagccttnn 

<210> 6 
<211> 60 



agtcaaataa 
tgacagcgga 
gctacctgga 
ccatgcaaat 
cttctggtaa 
ctgcgttcaa 
aaactgctcg 
ttcaacacaa 
tgacttcnca 
tctcgggata 
ggcacancnt 



agatangatg 
agattctgtc 
aaacagagtc 
tgcacaagca 
actgagggaa 
nggtggatgc 
caagtgctcg 
acggcaccct 
aacatcanan 
agnangggat 
aacgatttca 



tgcattgaca 
acctcacctt 
gcgttcgcaa 
gacgtcacac 
gtcgatctga 
actangcgaa 
acaaattctt 
gatgaacaac 
agaacgggcg 
tacagtgttc 
taaggggcca 



<212> PRT 

<213> Triticum aestivum 



<220> 

<221> UNSURE 
<222> (9) 

<400> 6 

Gin Gly Gin Glu Ser Asn Lys Asp Xaa Met Cys lie Asp lie Leu Glu 
15 10 15 

Arg Glu Met Met Arg Asn Pro Met Thr Ala Glu Asp Ser Val Thr Ser 
20 25 30 

Pro Leu Leu Ala Asp Asp Leu His Met Lys Leu Ser Tyr Leu Glu Asn 
35 40 45 

Arg Val Ala Phe Ala Arg Leu Phe Phe Pro Ala Glu 
50 55 60 

<210> 7 
<211> 1227 
<212> DNA 
<2 1 3> Zea mays 



<400> 7 

agttgatgag 

ttcggaccct 

tgttgagctt 

attacactat 

aatggctaac 

gaggagagaa 

gacagctgat 

caatacaaag 

agagagggag 

ggcagatgat 

gttcttt cct 

attcggcggt 

taatgagacg 

aacagtggag 

ggaggacgat 

gcagaaggtg 

caaggacaag 

gccccagaag 

atggtcttcg 

gtgcttacaa 

caccgtgcaa 



ataaaaaatt 
gtgcatgaga 
gtgaagttgc 
gctgcttctt 
ttaaatttga 
ccagctataa 
ggcaggagcg 
atggagcagg 
atgatgcgga 
cttcacatga 
gctgaagcca 
atagttgcag 
ccagtgacac 
ctgggccgtc 
ctgccggaag 
aagaggatgc 
gcggagggca 
tatgcccaga 
agacttggac 
ttggcgtaag 
aaagatgaaa 



tgcgcaagaa 
aaagagtcag 
ttcttaatga 
actgtgatcc 
agaatagccg 
tcatgtgtct 
caattggtat 
gtcaagaatc 
atcctatggc 
agcttctcta 
aggtcgccat 
ttgcagcaag 
aaaacaaaag 
ggtacttccc 
gtctggacca 
gctt ctgcga 
gcgtgttctc 
ggtgatcaag 
ccggacagca 
tagaactata 
aaaaaaa 



gtcacaaact 
aagaatccac 
gtccgacatc 
taaagttgtc 
tgggtacaca 
ccttaacaaa 
ttgtcggagg 
aaataaagat 
ggtggaagat 
cctggaaaac 
gcaaatcgca 
cacttctggt 
gctccgttca 
gaactgctcg 
gttctacctc 
gctgaaagag 
gggcctgtcc 
gcaccagttt 
tatagggaca 
tgtatggaac 



gctgatggtg 
agggcacttg 
acattagatg 
tcagagctgt 
gcactccact 
ggggcaaatg 
ttaacaagag 
aggctgtgta 
gccgtcacct 
agagttgcat 
caagcagaca 
aaactgaggg 
agggtagatg 
caggtgctgg 
cagaggggca 
gacgtgctga 
tcgtcgtcgt 
ttgccgtata 
tgtacacctg 
ataaggaaac 



atacgttcat 
actctgatga 
atgccaacgc 
tagatttggc 
tggctgctat 
tgtcacaact 
caaaagacta 
tagatattct 
cgcctttgtt 
ttgctagatt 
ccacagaaga 
aggtggacct 
cactgatgaa 
acaagttcct 
cagccgatga 
aggcgtttag 
cgtgctcgcc 
gtttgttatc 
tgtatgtata 
atggcaggaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1227 



<210> 8 
<211> 325 
<212> PRT 
<213> Zea mays 

<400> 8 

Pro Val His Glu Lys Arg Val Arg Arg lie His Arg Ala Leu Asp Ser 
15 10 15 



Asp Asp Val Glu Leu Val Lys Leu Leu Leu Asn Glu Ser Asp lie Thr 
20 25 30 



5 



Leu Asp Asp Ala Asn Ala Leu His Tyr Ala Ala Ser Tyr Cys Asp Pro 
35 40 45 

Lys Val Val Ser Glu Leu Leu Asp Leu Ala Met ala Asn Leu Asn Leu 
50 55 60 

Lys Asn Ser Arg Gly Tyr Thr Ala Leu His Leu Ala Ala Met Arg Arg 
65 70 75 80 

Glu Pro Ala lie lie Met Cys Leu Leu Asn Lys Gly Ala Asn Val Ser 
85 90 95 

Gin Leu Thr Ala Asp Gly Arg Ser Ala lie Gly lie Cys Arg Arg Leu 
100 105 110 

Thr Arg Ala Lys Asp Tyr Asn Thr Lys Met Glu Gin Gly Gin Glu Ser 
115 120 125 

Asn Lys Asp Arg Leu Cys lie Asp lie Leu Glu Arg Glu Met Met Arg 
130 135 140 

Asn Pro Met Ala Val Glu Asp Ala Val Thr Ser Pro Leu Leu Ala Asp 
145 150 155 160 

Asp Leu His Met Lys Leu Leu Tyr Leu Glu Asn Arg Val Ala Phe Ala 
165 170 175 

Arg Leu Phe Phe Pro Ala Glu Ala Lys Val Ala Met Gin He Ala Gin 
180 185 190 

Ala Asp Thr Thr Glu Glu Phe Gly Gly He Val Ala Val Ala Ala Ser 
195 200 205 

Thr Ser Gly Lys Leu Arg Glu Val Asp Leu Asn Glu Thr Pro Val Thr 
210 215 220 

Gin Asn Lys Arg Leu Arg Ser Arg Val Asp Ala Leu Met Lys Thr Val 
225 230 235 240 

Glu Leu Gly Arg Arg Tyr Phe Pro Asn Cys Ser Gin Val Leu Asp Lys 
245 250 255 

Phe Leu Glu Asp Asp Leu Pro Glu Gly Leu Asp Gin Phe Tyr Leu Gin 
260 265 270 

Arg Gly Thr Ala Asp Glu Gin Lys Val Lys Arg Met Arg Phe Cys Glu 
275 280 285 

Leu Lys Glu Asp Val Leu Lys Ala Phe Ser Lys Asp Lys Ala Glu Gly 
290 295 300 

Ser Val Phe Ser Gly Leu Ser Ser Ser Ser Ser Cys Ser Pro Pro Gin 
305 310 315 320 

Lys Tyr Ala Gin Arg 
325 

<210> 9 
<211> 2194 



6 



<212> DNA 

<213> Oryza sativa 



<400> 9 

cccccgggct 

tcgccacgcc 

gtgcgcaatg 

gtccgtggag 

cgacaacctc 

catcgccgtc 

ctccgcgcgg 

cggcggcggc 

cgaggaggtg 

ccgcgtcggc 

cgggtgccac 

ggtcgccgag 

ggtagataac 

actgcttgaa 

gaagtcattg 

aatttcacca 

tgactctgac 

tgatgcgttt 

tttggatctc 

cattgctgcg 

gccagcagat 

acaaggggat 

tattgaaata 

tcttgcaatg 

tttggcgagg 

tggaactttg 

aactgttgat 

ggcactctcc 

cgacaagatc 

gaagaggaag 

ggaggagaat 

tcgaccaagg 

ctcctggagc 

atggtttagg 

agaagtttca 

cttggaattt 

aaaaaaaaaa 



gcaggaattc 
gcgccgcgac 
gagccgccga 
gaggggggcg 
gccgcggcgt 
ccgggcggcg 
agccccttcc 
gaggatggcg 
gaggtcgggt 
gacctgccca 
cccgccgtcg 
ctcaccaacc 
cttctattga 
agatgccttg 
cctccagatg 
gaaaacaagg 
gatgtagagc 
gcactgcact 
gcacttgcag 
aggcgaagag 
gttacattcg 
tactttgggg 
ctggagcaag 
gcaggtgaga 
attatgtttc 
gaatttaacc 
ctaaatgaaa 
aaaacagtgg 
atggatgatg 
aggtttcatg 
gacaggtcgg 
agatgaacac 
tactcacctg 
cttgtacagt 
ctagtgcttg 
ccagtggttt 
aactcgaggg 



ggcacgaggc 
gcgacgcgcc 
ccagccacgt 
ccgacgcgga 
tccgctcgcc 
gcggcggcgg 
tgcgcggcgt 
gcgagaggct 
acgaggcgct 
aggcggcgtg 
cgttcatggc 
tcttccagcg 
tcttatctgt 
atatggtagt 
ttatcaagca 
gatttcctaa 
tagtcaggat 
acgccgtcga 
atgttaatca 
agcctaaaat 
atgggagaaa 
ttaccgaaga 
ctgaaagaag 
gtctacgagg 
cgatggaggc 
tgggtt ctgg 
gtcctttcat 
agctcgggaa 
aaactgatcc 
acctgcagga 
ggctctcgtc 
cattgctccc 
atggttgcct 
attagttctt 
tactcgaggt 
gctcgtaaaa 
ggggcccggt 



tcgggcggga 

gtggtcagct 

caccaacgcg 

cgccgacgtg 

cgaggacttc 

cggcgacctg 

cttcgcgcgc 

ggagctccgg 

gcggctggtg 

cctctgcgtc 

gcaggtcctc 

gcgtctcctt 

tgccaactta 

ccggtcaaac 

gattattgat 

caaacatgtg 

gctgctcact 

acattgtgac 

tagaaaccca 

cattgtctcc 

agcggttcaa 

aggaaaacct 

ggacccacaa 

aaggttgctg 

aagagtagca 

tgcaaatcca 

aatgaaagaa 

acgctttttc 

ggtttccctc 

tgttcttcag 

gtcgtcgtca 

aaatagttgc 

tctgtcaatt 

acagctattg 

gt aatacaag 

atgagatgat 

accc 



ggcctcctcc 
ggtcgccggt 
ttct ccgact 
gaggcgctcc 
gcgttcctcg 
ctggtgcacc 
cgcgccgccg 
gaactcctcg 
ctcgactacc 
gacgaggact 
ttcgccgcct 
gatgtccttg 
tgcaacaaat 
cttgacatga 
gcacgcctaa 
aggaggatac 
gaaggacaga 
tccaaaatta 
agaggttata 
cttttaacca 
atctcaaaaa 
tctccaaaag 
ctcggagaag 
tatcttgaaa 
atggatattg 
cctcctgaaa 
gaacacttag 
ccgcgatgtt 
ggaagagaca 
aaggcattcc 
tcgacatcga 
catattgata 
gccccccaaa 
ccccgtcaat 
tgcttgaatt 
ttcttggctc 



tcgcctcgcc 


60 


gcgggtgcgg 


120 


cggacagcgc 


180 


gccgcctctc 


240 


ccgacgcgcg 


300 


gctgcgtgct 


360 


ccgccgcagg 


420 


gcggcggcgg 


480 


tctacagcgg 


540 


gcgcccacgt 


600 


ccaccttcca 


660 


ataaggttga 


720 


cttgcatgaa 


780 


ttactcttga 


840 


gcctcggatt 


900 


acagagccct 


960 


caaatcttga 


1020 


caaccgagct 


1080 


ctgttcttca 


1140 


a gggggctcg 


1200 


gactaacaaa 


1260 


ataggttatg 


1320 


catcagtttc 


1380 


accgagttgc 


1440 


ctcaagtgga 


1500 


gacaacggac 


1560 


ctcggatgac 


1620 


cgaacgtgct 


1680 


cgtccgcgga 


1740 


acgaggacaa 


1800 


tcggggccat 


1860 


gctaactgtc 


1920 


tatattctca 


1980 


tgtgaaacgc 


2040 


ttgagttgta 


2100 


ccaaaaaaaa 


2160 




2194 



<210> 10 
<211> 582 
<212> PRT 

<213> Oryza sativa 
<400> 10 

Met Glu Pro Pro Thr Ser His Val Thr Asn Ala Phe Ser Asp Ser Asp 
15 10 15 

Ser Ala Ser Val Glu Glu Gly Gly Ala Asp Ala Asp Ala Asp Val Glu 
20 25 30 

Ala Leu Arg Arg Leu Ser Asp Asn Leu Ala Ala Ala Phe Arg Ser Pro 
35 40 45 

Glu Asp Phe Ala Phe Leu Ala Asp Ala Arg He Ala Val Pro Gly Gly 
50 55 60 



7 



Gly Gly Gly Gly Gly Asp Leu Leu Val His Arg Cys Val Leu Ser Ala 
65 70 75 80 

Arg Ser Pro Phe Leu Arg Gly Val Phe Ala Arg Arg Ala Ala Ala Ala 
85 90 95 

Ala Gly Gly Gly Gly Glu Asp Gly Gly Glu Arg Leu Glu Leu Arg Glu 
100 105 110 

Leu Leu Gly Gly Gly Gly Glu Glu Val Glu Val Gly Tyr Glu Ala Leu 
115 120 125 

Arg Leu Val Leu Asp Tyr Leu Tyr Ser Gly Arg Val Gly Asp Leu Pro 
130 135 140 

Lys Ala Ala Cys Leu Cys Val Asp Glu Asp Cys Ala His Val Gly Cys 
145 150 155 160 

His Pro Ala Val Ala Phe Met Ala Gin Val Leu Phe Ala Ala Ser Thr 
165 170 175 

Phe Gin Val Ala Glu Leu Thr Asn Leu Phe Gin Arg Arg Leu Leu Asp 
180 185 190 

Val Leu Asp Lys Val Glu Val Asp Asn Leu Leu Leu lie Leu Ser Val 
195 200 205 

Ala Asn Leu Cys Asn Lys Ser Cys Met Lys Leu Leu Glu Arg Cys Leu 
210 215 220 

Asp Met Val Val Arg Ser Asn Leu Asp Met He Thr Leu Glu Lys Ser 
225 230 235 240 

Leu Pro Pro Asp Val He Lys Gin He He Asp Ala Arg Leu Ser Leu 
245 250 255 

Gly Leu He Ser Pro Glu Asn Lys Gly Phe Pro Asn Lys His Val Arg 
260 265 270 

Arg He His Arg Ala Leu Asp Ser Asp Asp Val Glu Leu Val Arg Met 
275 280 285 

Leu Leu Thr Glu Gly Gin Thr Asn Leu Asp Asp Ala Phe Ala Leu His 
290 295 300 

Tyr Ala Val Glu His Cys Asp Ser Lys He Thr Thr Glu Leu Leu Asp 
305 310 315 320 

Leu Ala Leu Ala Asp Val Asn His Arg Asn Pro Arg Gly Tyr Thr Val 
325 330 335 

Leu His He Ala Ala Arg Arg Arg Glu Pro Lys He He Val Ser Leu 
340 345 350 

Leu Thr Lys Gly Ala Arg Pro Ala Asp Val Thr Phe Asp Gly Arg Lys 
355 360 365 

Ala Val Gin He Ser Lys Arg Leu Thr Lys Gin Gly Asp Tyr Phe Gly 
370 375 380 



8 



Val Thr Glu Glu Gly Lys Pro Ser Pro Lys Asp Arg Leu Cys lie Glu 
385 390 395 400 



lie Leu Glu Gin Ala Glu Arg Arg Asp Pro Gin Leu Gly Glu Ala Ser 
405 410 415 

Val Ser Leu Ala Met Ala Gly Glu Ser Leu Arg Gly Arg Leu Leu Tyr 
420 425 430 

Leu Glu Asn Arg Val Ala Leu Ala Arg lie Met Phe Pro Met Glu Ala 
435 440 445 

Arg Val Ala Met Asp lie Ala Gin Val Asp Gly Thr Leu Glu Phe Asn 
450 455 460 

Leu Gly Ser Gly Ala Asn Pro Pro Pro Glu Arg Gin Arg Thr Thr Val 
465 470 475 480 

Asp Leu Asn Glu Ser Pro Phe lie Met Lys Glu Glu His Leu Ala Arg 
485 490 495 

Met Thr Ala Leu Ser Lys Thr Val Glu Leu Gly Lys Arg Phe Phe Pro 
500 505 510 

Arg Cys Ser Asn Val Leu Asp Lys He Met Asp Asp Glu Thr Asp Pro 
515 520 525 

Val Ser Leu Gly Arg Asp Thr Ser Ala Glu Lys Arg Lys Arg Phe His 
530 535 540 

Asp Leu Gin Asp Val Leu Gin Lys Ala Phe His Glu Asp Lys Glu Glu 
545 550 555 560 

Asn Asp Arg Ser Gly Leu Ser Ser Ser Ser Ser Ser Thr Ser He Gly 
565 570 575 

Ala lie Arg Pro Arg Arg 
580 

<210> 11 
<211> 2069 
<212> DNA 
<213> Oryza sativa 

<220> 

<221> unsure 
<222> (65) 

<400> 11 

gttgtrtgga attgtgagcg 
gccangcgmg caattaaccs 
ggccgctcta gaavtagtgg 
ttcctgtcgc tgctgggtta 
gtgtcctgcg ccgaccccat 
gtcgagcaaa tgtacgcggc 
cgacggcttc ttaacttcgt 
gttgcttttc attcagagct 
tcaaatcttg ataatgtatc 
aaagagattc gccaaaaatc 
catgagaaaa gggtcagaag 



ataacaattt macacaggaa acagctatga ccatgattac 60 

tcactaaagg gaacaaaagc tggagcwcca ccgcggtggc 120 

atcccccggg ctgcaggaat tcggcacgag gcgcgatgcc 180 

cctgtacacg ggcaagctcc ggccggcgcc ggatgacgtg 240 

gtgcccgcac gactcgtgcc cgccggcgat caggttcaac 300 

gtgggcgttc aagatcaccg agctcatctc gctgttccag 360 

cgataagact ctagtagaag atgttcttcc aattctgcaa 420 

gactccagtg cttgaaaaat gtattcggag aattgcaaga 480 

gttggataag gaacttcctc cagaagttgc tgttcagata 540 

tcagccaaat gagggtgaca ccgtcatttc agaccctgta 600 

aatccacagg gcactggatt ctgatgatgt tgagcttgtg 660 



9 



aagttgcttc ttaacgaatc tgagatcacc ttggatgatg ccaatgcatt gcactatgct 720 
gctgcttact gtgattcgaa agttgtttcg gagttgttag acttgagact tgccaacttg 780 
aatttgaaga attcgcgtgg atacacggca ctccatctgg ctgctatgag gagagagcca 840 
gctattatca tgtgtctcct aaacaaagga gcagctgtat cacaattgac tgctgatggc 900 
cagagtgcaa tgagtatctg ccggaggtta acaaggatga aagactacaa tacaaagatg 960 
gagcaaggcc aagagtcaaa caaagacaga ttatgtattg atatattaga tagggagatg 1020 
ataaggaaac ctatggcagt ggaagattct gtcacctcgc ctttgttggc tgacgatctt 1080 
cacatgaagc ttctctacct tgaaaacaga gttgcatttg caagattatt ttttcctgca 1140 
gaagcaaagg ttgcaatgca aattgcacaa gcagacacca caccagaatt tggcattgtt 1200 
cctgcagcta gcacttctgg aaaattgaag gaagtcgatc tgaacgagac accagtaaca 1260 
caaaacaaaa ggctccgttc aagggtggat gcactcatga aaacagttga gctgggacgt 1320 
cgctacttcc ctaactgctc gcaggtgctc gacaaatttc tggaggatga tttgcccgat 1380 
agtcctgatg cactcgacct ccaaaatggc acttctgatg agcaaaatgt taaaaggatg 1440 
cggttctgtg agttaaagga ggatgtgcgc aaggcattca gcaaagacag agctgataat 1500 
agcatgtttt ctatcttgtc atcttcatcg tcatcttcgc cacctcccaa ggttgcaaag 1560 
aaatgacaga agttttgtaa caaatttccg ctcgtgatgt tactgggaca agagatatcg 1620 
atcaatagac ctgtatagtc ttacagtggt ataacaatta gatatcgaag cttcttcgaa 1680 
tattagaaag tgctgttctg ggctgcactc agctggttta tgggacccat gcggtgaaac 1740 
tggcaaaaga aaaccagctg attagaggct ccaaagcagt gtctctcgtg aatatgtttg 1800 
tagcattctg ttttgttcag gatggctata atgataaaat cttttcaata gatatatagc 1860 
taattgtctc gtaaaaaaaa awaaaaaaaa aaaagggggg gcccggtacc caattcgccc 1920 
tatagtgagt cgtattacgc gcgctcactg gccgtcgttt tacaacgtcg tgactgggaa 1980 
aaccctggcg ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt 2040 
aatagcgaag aggcccgcac cgatcgccc 2069 

<210> 12 
<211> 455 
<212> PRT 

<213> Oryza sativa 
<400> 12 

Asp Ala Phe Leu Ser Leu Leu Gly Tyr Leu Tyr Thr Gly Lys Leu Arg 
1 5 10 15 

Pro Ala Pro Asp Asp Val Val Ser Cys Ala Asp Pro Met Cys Pro His 
20 25 30 

Asp Ser Cys Pro Pro Ala He Arg Phe Asn Val Glu Gin Met Tyr Ala 
35 40 45 

Ala Trp Ala Phe Lys He Thr Glu Leu He Ser Leu Phe Gin Arg Arg 
50 55 60 

Leu Leu Asn Phe Val Asp Lys Thr Leu Val Glu Asp Val Leu Pro He 
65 70 75 80 

Leu Gin Val Ala Phe His Ser Glu Leu Thr Pro Val Leu Glu Lys Cys 
85 90 95 

He Arg Arg He Ala Arg Ser Asn Leu Asp Asn Val Ser Leu Asp Lys 
100 105 110 

Glu Leu Pro Pro Glu Val Ala Val Gin He Lys Glu He Arg Gin Lys 
115 120 125 

Ser Gin Pro Asn Glu Gly Asp Thr Val He Ser Asp Pro Val His Glu 
130 135 140 

Lys Arg Val Arg Arg He His Arg Ala Leu Asp Ser Asp Asp Val Glu 
145 150 155 160 
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Leu Val Lys Leu Leu Leu Asn Glu Ser Glu lie Thr Leu Asp Asp Ala 
165 170 175 



Asn Ala Leu His Tyr Ala Ala Ala Tyr Cys Asp Ser Lys Val Val Ser 
180 185 190 

Glu Leu Leu Asp Leu Arg Leu Ala Asn Leu Asn Leu Lys Asn Ser Arg 
195 200 205 

Gly Tyr Thr Ala Leu His Leu Ala Ala Met Arg Arg Glu Pro Ala lie 
210 215 220 

lie Met Cys Leu Leu Asn Lys Gly Ala Ala Val Ser Gin Leu Thr Ala 
225 230 235 240 

Asp Gly Gin Ser Ala Met Ser lie Cys Arg Arg Leu Thr Arg Met Lys 
245 250 255 

Asp Tyr Asn Thr Lys Met Glu Gin Gly Gin Glu Ser Asn Lys Asp Arg 
260 265 270 

Leu Cys lie Asp lie Leu Asp Arg Glu Met lie Arg Lys Pro Met Ala 
275 280 285 

Val Glu Asp Ser Val Thr Ser Pro Leu Leu Ala Asp Asp Leu His Met 
290 295 300 

Lys Leu Leu Tyr Leu Glu Asn Arg Val Ala Phe Ala Arg Leu Phe Phe 
305 310 315 320 

Pro Ala Glu Ala Lys Val Ala Met Gin He Ala Gin Ala Asp Thr Thr 
325 330 335 

Pro Glu Phe Gly He Val Pro Ala Ala Ser Thr Ser Gly Lys Leu Lys 
340 345 350 

Glu Val Asp Leu Asn Glu Thr Pro Val Thr Gin Asn Lys Arg Leu Arg 
355 360 365 

Ser Arg Val Asp Ala Leu Met Lys Thr Val Glu Leu Gly Arg Arg Tyr 
370 375 380 

Phe Pro Asn Cys Ser Gin Val Leu Asp Lys Phe Leu Glu Asp Asp Leu 
385 390 395 400 

Pro Asp Ser Pro Asp Ala Leu Asp Leu Gin Asn Gly Thr Ser Asp Glu 
405 410 415 

Gin Asn Val Lys Arg Met Arg Phe Cys Glu Leu Lys Glu Asp Val Arg 
420 425 430 

Lys Ala Phe Ser Lys Asp Arg Ala Asp Asn Ser Met Phe Ser He Leu 
435 440 445 

Ser Ser Ser Ser Ser Ser Ser 
450 455 

<210> 13 
<211> 1052 
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<212> DNA 

<213> Triticum aestivum 



<400> 13 

gcacgagcag 

gatgatgagg 

tcttcacatg 

tgctgaagcc 

tttttctgca 

aacaaaaaac 

ccgtcggtac 

tgatggcctt 

gatgcgcttc 

taacagcatg 

ctgtaacagg 

gtatagtgcc 

agaagatgat 

cccagattcc 

gcttcgacgc 

tatgtttaat 

cct taatgta 

ttgattttcg 



ggccaagagt 
aatcctatga 
aaactaagct 
aaggttgcca 
gcaagtactt 
aaaaggctgc 
ttcccaaact 
gatgcgttcc 
tgcgaggtga 
ttttcggccc 
ctgttttctc 
caccatcgtg 
atatactttg 
caatatcaat 
tatgcatgcg 
aatactagag 
agtgaaaggg 
taaaaaaaaa 



caaataaaga 
cagcggaaga 
acctggaaaa 
tgcaaattgc 
ctggtaaact 
gttcaagggt 
gctcgcaggt 
agcagcaaag 

aggaggacgt 

tgtcgtcaaa 
gagatgtcag 
taaaaccgaa 
ctggacttgg 
ttcccatgct 
tgcagcctgc 
agtagtaggc 
gacagttgcc 
aaaaaaaaaa 



taggatgtgc 
ttctgtcacc 
cagagtcgcg 
acaagcagac 
gagggaagtc 
ggatgcacta 
gctcgacaaa 
cggcacccct 
gcgcaaagca 
ctcctcgtcc 
ggctaaagag 
tatgaacatg 
agtttgttgg 
ggttgcgaag 
tgtgtttgtt 
aattgaggct 
ctttgtcgaa 
aa 



attgacatcc 
tcacctttat 
ttcgcaagac 
gtcacaccag 
gatctgaatg 
gcgaaaacag 
ttcttggaag 
gatgagcaac 
tacagcaaag 
tcggcgatga 
ggatcgctgg 
aaaggaggcc 
agaaggctgt 
acggagccgt 
tcgcatagct 
gtagcggaag 
ctgttgttat 



tagagaggga 
tggctgatga 
tgttcttccc 
aagttggtgg 
agacgccagt 
tggaactggg 
atggcctgcc 
aggtgaagaa 
acacggccga 
agtgaaggta 
tcatgcgcat 
ccaaaatagt 
gccatcccat 
ggatcatcca 
gcaatactta 
ttggaaccta 
caatacatag 



<210> 14 
<211> 193 
<212> PRT 

<213> Triticum aestivum 
<400> 14 

Glu Gin Gly Gin Glu Ser Asn Lys Asp Arg Met Cys lie Asp He Leu 
1 5 10 15 

Glu Arg Glu Met Met Arg Asn Pro Met Thr Ala Glu Asp Ser Val Thr 
20 25 30 

Ser Pro Leu Leu Ala Asp Asp Leu His Met Lys Leu Ser Tyr Leu Glu 
35 40 45 

Asn Arg Val Ala Phe Ala Arg Leu Phe Phe Pro Ala Glu Ala Lys Val 
50 55 60 

Ala Met Gin He Ala Gin Ala Asp Val Thr Pro Glu Val Gly Gly Phe 
65 70 75 80 

Ser Ala Ala Ser Thr Ser Gly Lys Leu Arg Glu Val Asp Leu Asn Glu 
85 90 95 

Thr Pro Val Thr Lys Asn Lys Arg Leu Arg Ser Arg Val Asp Ala Leu 
100 105 110 

Ala Lys Thr Val Glu Leu Gly Arg Arg Tyr Phe Pro Asn Cys Ser Gin 
115 120 125 

Val Leu Asp Lys Phe Leu Glu Asp Gly Leu Pro Asp Gly Leu Asp Ala 
130 135 140 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1052 



Phe Gin Gin Gin Ser Gly Thr Pro Asp Glu Gin Gin Val Lys Lys Met 
145 150 155 160 
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Arg Phe Cys Glu Val Lys Glu Asp Val Arg Lys Ala Tyr Ser Lys Asp 
165 170 175 

Thr Ala Asp Asn Ser Met Phe Ser Ala Leu Ser Ser Asn Ser Ser Ser 
180 185 190 



<210> 15 

<211> 2717 

<212> DNA 

<213> Oryza sativa 

<400> 15 

ggatcccccg ggctgcagga attcggcacg agctcgtcgt cttcctccca tttttttttc 60 
ctcctcctcc tcctctcatc cctcgccgcg agccaaagcc cctggtttcc tcgcaactgc 120 
ctccccgcga ttccgtttga cccccactgt tcttctcccc taccaccacc aggtcgcagt 180 
cgcttccaat ttccaaataa ttccctccac tccggccgct cgcgaggaaa gaaaaggatt 240 
tctttttctc tctctctctc tctccccctc tctccgagat ccgtttccca aacaggcggg 300 
gggtcgaaag tgtttggtac tttggtttgg ggagcttgtt tgccgacgcg gatctgcgtg 360 
gagacgagca gaggggggag cgccggaatt gggtggtttg gcccgggagg cgccggaaag 420 
tgggggagcc tttggattcc ccgaacccgc catggtgatc cggcacgagt agtagtggtg 480 
gtggtggtat tagtagcagt gagatgccgg cgcgtagcgc ggtggtggta atagccatgg 54 0 
agccctcgtc gtccatcacc atcgcgtcgt cgtcctcgta cctctcgaac gggtctagcc 600 
cgtgctcggt ctctcttgcg ccgccggggg caggggcggt ggcggcgcag gcggcgccgg 660 
ttgccgccgg ggagggcggc ggcggcggag gaggaggagg aggaggaggg agtagtagcg 720 
tggaggtggt gagcctgaat cggcttagcg ctaacctcga gcggctcctc ctcgattccg 780 
acctcgactg cagcgacgcc gacgtcgacg tggccgacgg tggcccgccc gtgccagtcc 840 
accgctgcat cctcgccgcc cgcagcacct tcttctacaa cctcttcgcg gcgcgcggcc 900 
gcggcggcga tggggctgcc ggcggcggcg gcggcggcgg tggtggggga ggggagagga 960 
ctggggggag gccgcggtac aagatggagg agctcgtgcc gggaggccgc gtggggcgcg 1020 
atgccttcct gtcgctgctg ggttacctgt acacgggcaa gctccggccg gcgccggatg 1080 
acgtggtgtc ctgcgccgac cccatgtgcc cgcacgactc gtgcccgccg gcgatcaggt 1140 
tcaacgtcga gcaaatgtac gcggcgtggg cgttcaagat caccgagctc atctcgctgt 1200 
tccagcgacg gcttcttaac ttcgtcgata agactctagt agaagatgtt cttccaattc 1260 
tgcaagttgc ttttcattca gagctgactc cagtgcttga aaaatgtatt cggagaattg 1320 
caagatcaaa tcttgataat gtatcgttgg ataaggaact tcctccagaa gttgctgttc 1380 
agataaaaga gattcgccaa aaatctcagc caaatgaggg tgacaccgtc atttcagacc 1440 
ctgtacatga gaaaagggtc agaagaatcc acagggcact ggattctgat gatgttgagc 1500 
ttgtgaagtt gcttcttaac gaatctgaga tcaccttgga tgatgccaat gcattgcact 1560 
atgctgctgc ttactgtgat tcgaaagttg tttcggagtt gttagacttg agacttgcca 1620 
acttgaattt gaagaattcg cgtggataca cggcactcca tctggctgct atgaggagag 1680 
agccagctat tatcatgtgt ctcctaaaca aaggagcagc tgtatcacaa ttgactgctg 1740 
atggccagag tgcaatgagt atctgccgga ggttaacaag gatgaaagac tacaatacaa 1800 
agatggagca aggccaagag tcaaacaaag acagattatg tattgatata ttagataggg 1860 
agatgataag gaaacctatg gcagtggaag attctgtcac ctcgcctttg ttggctgacg 1920 
atcttcacat gaagcttctc taccttgaaa acagagttgc atttgcaaga ttattttttc 1980 
ctgcagaagc aaaggttgca atgcaaattg cacaagcaga caccacacca gaatttggca 2040 
ttgttcctgc agctagcact tctggaaaat tgaaggaagt cgatctgaac gagacaccag 2100 
taacacaaaa caaaaggctc cgttcaaggg tggatgcact catgaaaaca gttgagctgg 2160 
gacgtcgcta cttccctaac tgctcgcagg tgctcgacaa atttctggag gatgatttgc 2220 
ccgatagtcc tgatgcactc gacctccaaa atggcacttc tgatgagcaa aatgttaaaa 2280 
ggatgcggtt ctgtgagtta aaggaggatg tgcgcaaggc attcagcaaa gacagagctg 2340 
ataatagcat gttttctatc ttgtcatctt catcgtcatc ttcgccacct cccaaggttg 2400 
caaagaaatg acagaagttt tgtaacaaat ttccgctcgt gatgttactg ggacaagaga 24 60 
tatcgatcaa tagacctgta tagtcttaca gtggtataac aattagatat cgaagcttct 2520 
tcgaatatta gaaagtgctg ttctgggctg cactcagctg gtttatggga cccatgcggt 2580 
gaaactggca aaagaaaacc agctgattag aggctccaaa gcagtgtctc tcgtgaatat 2640 
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gtttgtagca ttctgttttg ttcaggatgg ctataatgat aaaatctttt caatagatat 2700 
atagctaatt gtctcgt 2717 



<210> 16 
<211> 635 
<212> PRT 

<213> Oryza sativa 
<400> 16 

Met Pro Ala Arg Ser Ala Val Val Val lie Ala Met Glu Pro Ser Ser 
15 10 15 

Ser lie Thr lie Ala Ser Ser Ser Ser Tyr Leu Ser Asn Gly Ser Ser 
20 25 30 

Pro Cys Ser Val Ser Leu Ala Pro Pro Gly Ala Gly Ala Val Ala Ala 
35 40 45 

Gin Ala Ala Pro Val Ala Ala Gly Glu Gly Gly Gly Gly Gly Gly Gly 
50 55 60 

Gly Gly Gly Gly Gly Ser Ser Ser Val Glu Val Val Ser Leu Asn Arg 
65 70 75 80 

Leu Ser Ala Asn Leu Glu Arg Leu Leu Leu Asp Ser Asp Leu Asp Cys 
85 90 95 

Ser Asp Ala Asp Val Asp Val Ala Asp Gly Gly Pro Pro Val Pro Val 
100 105 110 

His Arg Cys lie Leu Ala Ala Arg Ser Thr Phe Phe Tyr Asn Leu Phe 
115 120 125 

Ala Ala Arg Gly Arg Gly Gly Asp Gly Ala Ala Gly Gly Gly Gly Gly 
130 135 140 

Gly Gly Gly Gly Gly Gly Glu Arg Thr Gly Gly Arg Pro Arg Tyr Lys 
145 150 155 160 

Met Glu Glu Leu Val Pro Gly Gly Arg Val Gly Arg Asp Ala Phe Leu 
165 170 175 

Ser Leu Leu Gly Tyr Leu Tyr Thr Gly Lys Leu Arg Pro Ala Pro Asp 
180 185 190 

Asp Val Val Ser Cys Ala Asp Pro Met Cys Pro His Asp Ser Cys Pro 
195 200 205 

Pro Ala lie Arg Phe Asn Val Glu Gin Met Tyr Ala Ala Trp Ala Phe 
210 215 220 

Lys lie Thr Glu Leu lie Ser Leu Phe Gin Arg Arg Leu Leu Asn Phe 
225 230 235 240 

Val Asp Lys Thr Leu Val Glu Asp Val Leu Pro lie Leu Gin Val Ala 
245 250 255 

Phe His Ser Glu Leu Thr Pro Val Leu Glu Lys Cys lie Arg Arg lie 
260 265 270 



14 



Ala Arg Ser Asn 
275 

Glu Val Ala Val 
290 

Glu Gly Asp Thr 
305 

Arg lie His Arg 



Leu Leu Asn Glu 
340 

Tyr Ala Ala Ala 
355 

Leu Arg Leu Ala 
370 

Leu His Leu Ala 
385 

Leu Asn Lys Gly 



Ala Met Ser He 
420 

Lys Met Glu Gin 
435 

He Leu Asp Arg 
450 

Val Thr Ser Pro 
465 

Leu Glu Asn Arg 



Lys Val Ala Met 
500 

He Val Pro Ala 
515 

Asn Glu Thr Pro 
530 

Ala Leu Met Lys 
545 

Ser Gin Val Leu 



Asp Ala Leu Asp 
580 



Leu Asp Asn Val 
280 

Gin He Lys Glu 
295 

Val He Ser Asp 
310 

Ala Leu Asp Ser 
325 

Ser Glu lie Thr 



Tyr Cys Asp Ser 
360 

Asn Leu Asn Leu 
375 

Ala Met Arg Arg 
390 

Ala Ala Val Ser 

405 

Cys Arg Arg Leu 



Gly Gin Glu Ser 
440 

Glu Met lie Arg 
455 

Leu Leu Ala Asp 
470 

Val Ala Phe Ala 
485 

Gin He Ala Gin 



Ala Ser Thr Ser 
520 

Val Thr Gin Asn 
535 

Thr Val Glu Leu 
550 

Asp Lys Phe Leu 
565 

Leu Gin Asn Gly 



Ser Leu Asp Lys 



He Arg Gin Lys 
300 

Pro Val His Glu 
315 

Asp Asp Val Glu 
330 

Leu Asp Asp Ala 
345 

Lys Val Val Ser 



Lys Asn Ser Arg 
380 

Glu Pro Ala He 
395 

Gin Leu Thr Ala 
410 

Thr Arg Met Lys 
425 

Asn Lys Asp Arg 



Lys Pro Met Ala 
460 

Asp Leu His Met 
475 

Arg Leu Phe Phe 
490 

Ala Asp Thr Thr 
505 

Gly Lys Leu Lys 



Lys Arg Leu Arg 
540 

Gly Arg Arg Tyr 
555 

Glu Asp Asp Leu 
570 

Thr Ser Asp Glu 
585 



Glu Leu Pro Pro 
285 

Ser Gin Pro Asn 



Lys Arg Val Arg 
320 

Leu Val Lys Leu 
335 

Asn Ala Leu His 

350 

Glu Leu Leu Asp 
365 

Gly Tyr Thr Ala 



He Met Cys Leu 
400 

Asp Gly Gin Ser 
415 

Asp Tyr Asn Thr 
430 

Leu Cys lie Asp 
445 

Val Glu Asp Ser 



Lys Leu Leu Tyr 
480 

Pro Ala Glu Ala 
495 

Pro Glu Phe Gly 
510 

Glu Val Asp Leu 
525 

Ser Arg Val Asp 



Phe Pro Asn Cys 
560 

Pro Asp Ser Pro 
575 

Gin Asn Val Lys 
590 
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Arg Met Arg Phe Cys Glu Leu Lys Glu Asp Val Arg Lys Ala Phe Ser 
595 600 605 



Lys Asp Arg Ala Asp Asn Ser Met Phe Ser lie Leu Ser Ser Ser Ser 
610 615 620 

Ser Ser Ser Pro Pro Pro Lys Val Ala Lys Lys 
625 630 635 

<210> 17 
<211> 593 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 17 

Met Asp Thr Thr lie Asp Gly Phe Ala Asp Ser Tyr Glu lie Ser Ser 
15 10 15 

Thr Ser Phe Val Ala Thr Asp Asn Thr Asp Ser Ser lie Val Tyr Leu 
20 25 30 

Ala Ala Glu Gin Val Leu Thr Gly Pro Asp Val Ser Ala Leu Gin Leu 
35 40 45 

Leu Ser Asn Ser Phe Glu Ser Val Phe Asp Ser Pro Asp Asp Phe Tyr 
50 55 60 

Ser Asp Ala Lys Leu Val Leu Ser Asp Gly Arg Glu Val Ser Phe His 
65 70 75 80 

Arg Cys Val Leu Ser Ala Arg Ser Ser Phe Phe Lys Ser Ala Leu Ala 
85 90 95 

Ala Ala Lys Lys Glu Lys Asp Ser Asn Asn Thr Ala Ala Val Lys Leu 
100 105 110 

Glu Leu Lys Glu He Ala Lys Asp Tyr Glu Val Gly Phe Asp Ser Val 
115 120 125 

Val Thr Val Leu Ala Tyr Val Tyr Ser Ser Arg Val Arg Pro Pro Pro 
130 135 140 

Lys Gly Val Ser Glu Cys Ala Asp Glu Asn Cys Cys His Val Ala Cys 
145 150 155 160 

Arg Pro Ala Val Asp Phe Met Leu Glu Val Leu Tyr Leu Ala Phe He 
165 170 175 

Phe Lys He Pro Glu Leu He Thr Leu Tyr Gin Arg His Leu Leu Asp 
180 185 190 

Val Val Asp Lys Val Val He Glu Asp Thr Leu Val lie Leu Lys Leu 
195 200 205 

Ala Asn lie Cys Gly Lys Ala Cys Met Lys Leu Leu Asp Arg Cys Lys 
210 215 220 

Glu lie lie Val Lys Ser Asn Val Asp Met Val Ser Leu Glu Lys Ser 
225 230 235 240 
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Leu Pro Glu Glu 



Gly Leu Glu Val 
260 

Ala Leu Asp Ser 
275 

Asp His Thr Asn 
290 

Tyr Cys Asn Val 
305 

Asp Val Asn His 



Ala Met Arg Lys 
340 

Ala Ser Ala Ser 
355 

Ala Lys Gin Ala 
370 

Cys Lys His Ser 
385 

Glu Asp Lys Arg 



Val Ala Ala Asp 
420 

Val Ala Leu Ala 
435 

Glu lie Ala Glu 
450 

Glu Pro Asp Arg 
465 

He Ala Pro Phe 



Leu Ser Lys Thr 
500 

Ala Val Leu Asp 
515 

Cys Gly Glu Asp 
530 

Tyr Met Glu He 
545 



Leu Val Lys Glu 
245 

Pro Lys Val Lys 



Asp Asp He Glu 
280 

Leu Asp Asp Ala 
295 

Lys Thr Ala Thr 
310 

Arg Asn Pro Arg 
325 

Glu Pro Gin Leu 



Glu Ala Thr Leu 
360 

Thr Met Ala Val 
375 

Leu Lys Gly Arg 
390 

Glu Gin He Pro 
405 

Glu Leu Lys Met 



Gin Arg Leu Phe 
440 

Met Lys Gly Thr 
455 

Leu Thr Gly Thr 
470 

Arg He Leu Glu 
485 

Val Glu Leu Gly 



Gin He Met Asn 
520 

Asp Thr Ala Glu 
535 

Gin Glu Thr Leu 
550 



He He Asp Arg 
250 

Lys His Val Ser 

265 

Leu Val Lys Leu 



Cys Ala Leu His 
300 

Asp Leu Leu Lys 
315 

Gly Tyr Thr Val 
330 

lie Leu Ser Leu 
345 

Glu Gly Arg Thr 



Glu Cys Asn Asn 
380 

Leu Cys Val Glu 
395 

Arg Asp Val Pro 
410 

Thr Leu Leu Asp 
425 

Pro Thr Glu Ala 



Cys Glu Phe He 
460 

Lys Arg Thr Ser 
475 

Glu His Gin Ser 
490 

Lys Arg Phe Phe 
505 

Cys Glu Asp Leu 



Lys Arg Leu Gin 
540 

Lys Lys Ala Phe 
555 



Arg Lys Glu Leu 
255 

Asn Val His Lys 
270 

Leu Leu Lys Glu 
285 

Phe Ala Val Ala 



Leu Asp Leu Ala 
320 

Leu His Val Ala 
335 

Leu Glu Lys Gly 
350 

Ala Leu Met He 
365 

He Pro Glu Gin 



He Leu Glu Gin 
400 

Pro Ser Phe Ala 
415 

Leu Glu Asn Arg 
430 

Gin Ala Ala Met 
445 

Val Thr Ser Leu 



Pro Gly Val Lys 
480 

Arg Leu Lys Ala 
495 

Pro Arg Cys Ser 
510 

Thr Gin Leu Ala 
525 

Lys Lys Gin Arg 



Ser Glu Asp Asn 
560 
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Leu Glu Leu Gly Asn Ser Ser Leu Thr Asp Ser Thr Ser Ser Thr Ser 
565 570 575 

Lys Ser Thr Gly Gly Lys Arg Ser Asn Arg Lys Leu Ser His Arg Arg 
580 585 590 
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